Electrically induced release of amino acids formed from (U14C) glucose in rat brain cortex slices, studied by a simplified dansylation procedure.
The nonessential amino acids glutamate, aspartate, glutamine, gamma-aminobutyrate (GABA), alanine, glycine, and proline present in rat thin brain cortex slices were labeled by in vitro incubation of these with [U-14C]glucose, and the efflux of such endogenous radioactive amino acids and of lactate was studied in a superfused system, under control conditions or when the slices were depolarized by varous procedures. When electrical stimuli known to induce selective neurotransmitter release (1 or 1.5 volt, sine wave 60 Hz) were applied for 10 sec to the slices, no significant increase in amino acid efflux was found. When more intense stimuli (4 volt, 60 Hz) were applied for 60 sec, or extracellular potassium was raised to 56 mM, both conditions being known to induce nonselective substance release, the efflux of essentially all amino acids and of lactate was markedly increased. Increases in efflux were proportionately larger for glutamate, aspartate, and gamma-aminobutyrate, and this could be accounted for by their greater intracellular chemical (or electrochemical) potentials, but not because of a selective release mechanism for them. Amino acids were analyzed as their 1-dimethylaminoaphthalene-5-sulfonyl (dansyl) derivatives, by a modification of existing procedures in which the dansyl (DNS) derivatives were efficiently extracted from acidified incubation fluid into an organic phase. This rapidly desalted the derivatives and allowed their concentration and chromatographic separation on thin-layer silica gel sheets with little loss.